Remote Ischemic Preconditioning Protects Retinal Photoreceptors: Evidence From a Rat Model of Light-Induced Photoreceptor Degeneration.
To test whether remote ischemic preconditioning (RIP) is protective to photoreceptors, in a light damage model, and to identify mechanisms involved. A pressure cuff was used to induce ischemia (2 × 5 minutes) in one hind limb of 4- to 6-month-old albino Sprague-Dawley rats raised in dim, cyclic light (12 hours 5 lux, 12 hours dark). Immediately following the ischemia, rats were exposed to bright continuous light (1000 lux) for 24 hours. After 7-day survival in dim, cyclic light conditions, retinal function was assessed using the flash electroretinogram (ERG) and retinal structure was examined for photoreceptor survival and death, as well as for stress. Messenger RNA and protein expression of growth factors and brain-derived neurotrophic factor (BDNF) receptors was also assessed at 7-day survival. Bright light exposure reduced the amplitude of the a- and b-waves of the ERG, upregulated the expression of glial fibrillary acidic protein (GFAP) by Müller cells, increased the number of dying (TUNEL+) photoreceptors, and reduced the number of surviving photoreceptors. Remote ischemic preconditioning mitigated all of these bright light-induced effects. Remote ischemic preconditioning-induced protection was associated with increased retinal expression of BDNF and its low-affinity receptor NGFR. The present study provides evidence, for the first time, that RIP protects photoreceptors against bright light-induced photoreceptor degeneration. This observation is consistent with previous reports of RIP-induced protection of the inner retina and of other vital organs. Brain-derived neurotrophic factor may play a role in mediating the RIP-induced neuroprotection through activation of NGFR.